For a long time, the people of Saudi Arabia have been using medicinal plants (MPs) as conventional medicine to heal diverse human and livestock diseases. The present work is the first study on ethnobotanical uses of 124 MPs species used by the local tribal communities of Jazan province in the Southwest of Saudi Arabia. Ethnobotanical data were collected by interviewing 174 local informants using semistructured interviews. Informants of different ages, from several settlements belonging to several tribal communities, were interviewed. It is worth noticing that the age of informants and their knowledge of MPs were positively correlated, whereas the educational level and MP knowledge of participants were negatively correlated. To find out if there was agreement in the use of certain plants in the treatment of given ailments, we used Informant Consensus Factor (ICF). To determine the most frequently used plant species for treating a particular ailment category by local people we used the fidelity level (FL%). The Relative Frequency of Citation (RFC) was used to indicate the local importance of a species and the relative importance (RI) level was used to check the therapeutic potentials of the cited plants. A total of 124 MPs belonging to 103 genera and 48 families were collected and identified. The majority of these plants were shrubs (45%), perennial herbs (21%), annual herbs (19%), or trees (18%). The Asteraceae (10.48%), Fabaceae (7.25%), and Apocynaceae (7.25%) families were the most represented. Leaves, fruits, and whole plant (24%, 18%, and 16%, respectively) were the most used plant parts in formulating traditional medicines. Ziziphus spina-christi and Calotropis procera with the highest RI level (2.0) were found to have the highest range of therapeutic uses. They were followed by Datura stramonium (1.86), Withania somnifera, and Aloe vera (1.81). The ICF ranged from 0.02 to 0.42 covering 12 disease categories with a prevalence of disease categories related to skin and hair problems (ICF=0.42) having 75 species cited, while 73 species were cited for gastrointestinal tract (GIT) disorders (ICF = 0.40). Senna alexandrina (67%), Tribulus terrestris (64%), Pulicaria undulata (60%), Leptadenia pyrotechnica (55%), and Rumex nervosus (55%) had the highest FL which indicates their good healing potential against specific diseases. The high-FL species are the most promising candidate plants for in-depth pharmacological screening and merit further consideration. Accordingly, Jazan flora has good ethnobotanical potential. Unfortunately, many MP species are endangered by drought, overgrazing, and overexploitation. Some protection measures should be undertaken to prevent these species from becoming extinct. Natural reserves and wild nurseries are typical settings to retain medically important plants in their natural habitats, while botanic gardens and seed banks are important paradigms for ex situ conservation.
Introduction
Since ancient times, people of Saudi Arabia and the Arabian Peninsula, in general, have been using medicinal plants (MPs) to heal various human and livestock diseases. This special relationship with the flora continues to this day as people still rely heavily on traditional medicine to meet their healthcare needs [1, 2] . In fact, traditional Arab and Islamic medicine is a well-known system of healing in many Arab and Islamic countries going back to ancient times. This traditional medicine refers to healing practices, beliefs, and philosophy integrating herbal medicines, spiritual therapies, dietary practices, mind-body practices, and manual techniques, applied singularly or in combination to treat, diagnose, and prevent illnesses and/or maintain well-being [3] . Furthermore, this healing system reflects a permanent interconnectivity between Islamic medical practice and Prophetic guidance (Hadith), as well as regional healing practices emerging from specific geographical and cultural origins [3] . For instance the healing practices vary 2 Evidence-Based Complementary and Alternative Medicine considerably from country to country and region to region, as they are influenced by factors such as local flora diversity, culture/ subcultures, history, personal attitudes, and philosophy [3] .
Saudi Arabia occupies the largest part of the Arab Peninsula which is dominated by desert. Geographically, it is characterized by a variety of habitats including mountains, valleys, lava fields, meadows, and rocky deserts. It is made up of two zones: the rain fed zones of the western and southwestern highlands and the arid region of the interior area [50, 52] . The eastern part comprises large swaths of land covered with sand dunes and lower mountains and plains (deserts). The Asir highlands as well as the southwestern highlands that stretch parallel to the Red Sea constitute a flowing series of cliffs extending far in to Yemen. Most of the forests (about 2.7 million hectares) are found in the southwestern highlands [2, 13] where vegetation is closely related to that of Yemen and East African countries such as Ethiopia and Eritrea [52] . These forests remained under a system of tribal protection since ancient times, when they were an important source of timber used in the manufacture of ceilings of the buildings, doors, and windows and agriculture tools. They were also the main source of firewood and charcoal and grazing surface for the herds. Most of the population of the region is ethnically Arab and is made mainly of tribal communities; therefore the use of MPs is the central part of the diversity of cultures in the country which resulted in the heterogeneity of the conventional healing system. Traditional healers are the primary providers of traditional therapies but professional practitioners were recently licensed in Saudi Arabia to practice cupping therapy [53] .
The flora of Saudi Arabia offers a rich reserve of MP species for folk medicine and some of them are endemic [2, 20] . Such flora of the desert, semidesert, and mountainous ecosystems has several elements of the Palaearctic (Europe and Asia), Afrotropical (Africa south of the Sahara), and Indo-Malayan terrestrial realms [1, 2] . Hence, the region has been considered as a natural reservoir for the collection of wild MPs; about 600 species (27% of the flora) are actually used in traditional healing systems or were reported to have medicinal value [2, 20] . The southwestern region is the richest in terms of species diversity and also holds the largest number of endemic species [4] . Most of the species are found in the mountains chains highly occupied with human settlements from ancient times [2, 13] . The use of MPs by the local tribal communities and traditional healers (Hakim or Tib Arabi) in these regions goes back thousands of years and still plays a major role in people's culture and therefore accounts for the accumulation of outstanding traditional knowledge (TK) in the region [4, 54] . In spite of the presence of modern hospitals and well-trained medical staff, local communities still use MPs as an alternative to allopathic medicine to deal with several routine maladies and chronic diseases including skin-related diseases, rheumatism, bone fracture, asthma, diabetes, stomach problems, constipation, respiratory tract infections, eye and ear problems, colds, fever, measles, bladder and urinary diseases, liver and spleen disorders, typhoid, toothache, epilepsy, tuberculosis, hypertension, anaemia, nervous problems, scorpion stings, and snake bites as well as several tropical diseases such as leishmaniosis, malaria, rift valley fever, and schistosomiasis. In particular, tropical diseases and scorpion stings and snake bites are a health and socioeconomic problems in Saudi Arabia and many other tropical and subtropical countries [55, 56] .
Gathering and processing MPs for domestic use or for selling is common in Saudi Arabia [2, 20] . Unfortunately, overexploitation of these MPs and the conversion of natural habitats to cropland have critically reduced the size of common MPs communities and their economic contribution to local communities [2, 21] . Furthermore, the number of resource persons with knowledge on the use of local MPs is fast decreasing among rural communities whose very existence is now under the threat of rapid urbanization taking place in the Arabian Peninsula like in much of the developing world. Therefore, scientific ethnobotanical studies have to be undertaken on the largest scale possible as recommended by the WHO [57] to preserve this fast vanishing knowledge. In Saudi Arabia, most of the studies on herbal medicines were partial and fragmentary [4, 7, 10, 21, 23] . Still, very little are the documents that detailed the folk medicine in southwestern regions of the country. Documenting the TK on MPs of Jazan region in particular still needs more work to avoid losing this knowledge. The present work, being the first collection and listing of all existing data on MPs used by the local tribal communities of Jazan region, provides the first ethnomedicinal and cultural assessment of these species. The study area is ethnobotanically unexplored and rich in plants resources. The aim of the study was to (i) document the knowledge and the uses of wild plants in folk system of Arab and Islamic medicine for treating human health related ailments, including plant local names, method of preparation, plant part(s) used, and application; (ii) analyse the outstanding traditional knowledge of local tribal communities of Jazan region specifically with regard to gender, age and geographical origin of the informants; (iii) determine the most common ailment categories and plant species used for treating different ailments in the study area; (iv) find out the highest diversity of medicinal uses of a plant using relative importance (RI) value. We addressed our aims by documenting various uses of MPs from Jazan region and then analysing the data using indices such as Informant consensus factor (ICF), relative frequency citation (RFC), fidelity level (FL%), and RI level to check the level of consensus within a community and the potential uses of the cited plants. Our findings may help for future research to investigate new derivative used as medicines and also manufacture natural health products. We hope it will help in preserving TK and contribute to the conservation of biodiversity. of the country; the total area of the region is estimated to 11,670 km 2 in addition to around 80 islands in the Red Sea, of which the largest is Farasan, covering around 752 km 2 . The study area is bordered from the south by the northwestern frontier regions of Yemen (120 km border) and from the north by the town of Ash-Shuqaiq and from the east by the eastern slopes of Fyfa Mountains (part of Al-Sarawat mountain range that runs parallel to the western coast of the Arabian Peninsula). The region has about 260-km-long coastal area on the western side. Farasan islands, 40 km off the coast of Jazan, were also included the study area. The main cities of Jazan region are Jazan, Sabya, Abou-arish, Aldarb, Ash-Shuqaiq, Haroub, Al-rayth, Samitah, Farasan, AlAridha, and Al-Idabi. The population, according to the 2010 census, was about 1.37 million. It is made up of ethnic Arabs and divided into several tribal communities. All people speak Arabic and they have old cultural traditions and festivals. The main occupations of these communities have been livestock rearing and traditional agriculture. Jazan region has a hot desert climate with an average annual temperature above 30 ∘ C.
Materials and Methods

Study Area. Jazan province is located in the southwest
The plants considered in this study were collected from areas ranging in altitude between sea level and 3,000 m. The area is characterized by considerable cultural, topographic, and climatic diversity. The area can be divided roughly into three different regions: Tihama coastal plains, the escarpments (highlands), and the islands. It represents variant landforms such as marshland, coastal plains, alluvial plains, and valleys. Based on annual rainfall, the area of Tihama was classified as arid while the high mountains as semiarid [58] . Data of 25 years obtained from Jeddah Regional Climate Center [58] show that the climate in the lowlands (Tihama coastal plains and islands) is characterized by hot summers (33.6 ∘ C in June and July) and mild winters (26.1 ∘ C in January), with the mean annual temperature is 30.4 ∘ C and the mean annual rainfall is 139.7 mm. The rainy season in these regions occur between August (26.2 mm) and October (18.5 mm) . Humidity ranges from 60% in July to 73% in the winter period with an average relative humidity about 68%. On the other hand, data of five years obtained from the meteorological station of Fayfa Development Authority show that the climate in the high mountains (Jabal Fyfa, Jabal Tallan, Bani-Malek, Jabal Hasher, Habess, Khacher, wadi Dafa, Maadi, Jabal Qahar, etc.) is characterized by rainy cold winters, rainy cool summers, and a mean annual rainfall of ca. 373 mm. The hottest and the coolest months are June (41.2 ∘ C) and November (16 ∘ C), respectively. From a biogeographical point of view, the vegetation of this region is closely related to that of Yemen and East African countries such as Ethiopia and Eritrea [52] . Tihama coastal area is characterized by a sparse vegetation cover with eight major community types dominated by nine perennials: Ziziphus spina-christi, Calotropis procera, Leptadenia pyrotechnica, Suaeda monoica, Panicum turgidum, Salvadora persica, Acacia tortilis, Tamarix mannifera, and Cyperus conglomeratus. This area is noted for production of highquality tropical fruits like mango, figs, and papaya. The region has been considered a natural reservoir for the collection of wild MPs [2] . Still most of the species are found in the mountain chains to the east highly occupied by human settlements from ancient times [2, 13] . The west facing slopes of these mountains, which profit from frequent moistureladen winds from the Red Sea, boost a plant cover with several endemic and endangered species. Terrace cultivation has been practiced in these mountains for centuries and Arabica coffee, khat (Catha edulis), maize, vegetables, and fruits are widely cultivated here. [59] and group conversation with local peoples were led in Arabic (spoken by both participants and the interviewers) in a relaxed, informal discussion, with the interviewee and interviewer sitting face-to-face, normally in the healer's house. A copy of the survey questionnaire is provided as supplementary information (Additional file 1). The research was carried out over a period of approximately 2 years (2015-2016) in Tihama coastal plains comprising the biggest towns of Jazan province, e.g., Jazan, Abou-arish, Al-darb, Ash-Shuqaiq, Sabya, Haroub, Al-rayth, and Farasan, as well in the mountains regions of Fyfa, Al-Aridha, Al-Idabi, BeniMalek, Tallan, Dafa, Habess, Sala, Khacher, Qahar, Hashar, and Maadi ( Figure 1 ). Despite the good public health facilities existing in the mountain villages, peoples have to travel in some cases about 100 km to find a modern hospital with well-trained medical staff which is mostly in Jazan city, Abu-Arish, and Sabya (Tihama coastal plains). Moreover in several rural areas modern health facilities were only built recently and they generally provide care for simple conditions [10] . Therefore, we compared the knowledge of MPs between the two collection regions and between four age brackets (35-45, 46-55, 56-65 , and above 65 years of age). Further comparisons were made between educational level categories of informants. In total 174 informants with 93% male, 7% female and traditional healers were interviewed. Half of informants (87) were from Tihama coastal plains and the other half from the mountain villages. Most of the informants (88%) were from the rural areas. Information regarding the local vernacular plant names, plant parts used, and preparation techniques of the recipes were documented. The participants were requested to indicate the wild MPs most often used in the past and now. First, they mentioned the plants to the interviewers and later took the interviewers to spots from where they collected the plants. Whenever available, plant samples of the MPs mentioned were collected or obtained from the participants, then dry pressed in the field using a plant press, and later brought back to the university for complete identification. The scientific names of the plants were determined by the authors who cross-checked their vernacular names and photographs with available literature. The dry pressed plants were identified by using flora of Saudi Arabia [50] literature and botanists from Jazan University Herbarium. Later, they were compared with deposited herbarium specimen at Jazan University, Jazan. The nomenclature was followed as given in the International Plant Name Index (http://www.ipni.org) and the plant list (www.theplantlist.org). For the families, A.P.G. system (Angiosperm Phylogeny Group system) was followed [60] . A set of voucher specimens was deposited in the herbarium of the Centre for Environmental Research and Studies, Jazan University, Jazan. Instances of endemism and risk categories (www.plantdiversityofsaudiarabia.info/Biodiversity-SaudiArabia/Flora) were also specified for some species. The information given on local MPs was compared with data from the literature.
Data Presentation and Analysis.
The collected data was analysed both qualitatively and quantitatively using diverse indices such as Informant consensus factor (ICF), relative frequency citation (RFC), fidelity level (FL%), and relative importance (RI) level to check the level of consensus within a community and the curative potentials of the cited plants. Before calculating the ICF index, diseases are mostly classified into twelve categories based on the information gathered from the informants. ICF index specifies the homogeneity of the ethnobotanical data and the degree of overall agreement about a specific plant use to treat a specific category of ailment and, then, the degree of shared knowledge for the treatment of that ailment. The ICF was calculated by the formula described earlier [61, 62] as follows:
where ur is number of use reports for each disease category and t indicates the number of species used in said category. The ICF value ranges from 0 to 1. A value close to one indicates that only one or a few plant species are reported to be used by a large fraction of informants to treat a particular category of ailments. Yet, lower values (close to 0) indicate that informants disagree over which plant to use [62] . The use of the ICF allows the degree of consensus about the treatment of different ailments within a community to be assessed as well as the identification of the most important MP species. In other words, by using the ICF it was possible to detect species of specific importance for a given community and to compare that to how they are used in other cultures.
Ethnomedicinal data were quantitatively analysed using Relative Frequency of Citation (RFC) which indicates the local importance of a species. RFC is calculated as follows [63] :
where FC is the number of informants citing a useful species and N is the total number of informants in the survey. A highest RFC value (RFC close to 1) indicates that the informants report the particular species as useful, whereas a lower RFC value (RFC close to 0) indicates that nobody mentioned the use of that plant species.
The fidelity level (FL%) was calculated to rank the recorded plant species based on their claimed relative efficacy. It indicates the proportion of informants who cited the uses of certain plant species to cure a specific disease in a study area. FL was calculated for the most regularly reported diseases or ailments. It was given by the following formula [64] :
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where NP is obtained by dividing the number of specific ailments ascribed to a plant species by the total number of ailments ascribed to the species with the highest number of pharmacological properties. NCS is the number of ailment categories ascribed to a species divided by the total number of ailment categories ascribed to the most versatile species. The highest value for RI (RI=2) indicates the most versatile species with the maximum number of uses.
Results and Discussion
Demographic Characteristics of the Study Participants.
Demographic characteristics of the informants were documented through semistructured interviews and group conversation with local inhabitants. A total of 174 local participants with 162 males (93%) and 12 females (7%) were questioned. Informants, with diverse ages (35-45, 46-55, 56-65 , and above 65 years of age), from several settlements belonging to several local tribal communities were interviewed. The communities living in mountain villages and those of Tihama coastal plains were considered in the present study. The study revealed that only 12 informants, most of them from Tihama plains (75%), did not have knowledge of MPs (Table 1) . Accordingly, most inhabitants (about 93%) mainly from the mountain settlements still use conventional medicine alone or in combination with modern drugs. Surveys conducted in other countries had reported values ranging from 42% to 98% depending on the region and country of the study [66, 67] . Still, the high percentage of TK of MPs identified in Jazan province may be due to factors such as lower influence of the modern and urban lifestyle and the strength of cultural traditions in the rural communities. Still the transmission and conservation of TK are more evident in the mountain villages due to the high plant biodiversity and the modesty of public health facilities compared to the big cities. Furthermore, these modern health facilities found presently in the mountain villages were built only recently and they are generally providing care for simple conditions [10] . Therefore peoples from the mountain villages have to travel about 100 km to find a modern hospital which is mostly in Jazan city, Abu-Arish, and Sabya (Tihama coastal plains). As far the dominance of male participants, it is due to the fact that women in the study area were reluctant to talk to male strangers (the research team). All females interviewed were from Tihama plains and were old women; meanwhile it was not possible to interview any women from the mountainous regions. Previous studies showed that women from Saudi Arabia combine biomedical and MP health care and learn about MPs from their social network, mass media, and written sources [14] .
One of the most important aspects of this research is the documentation of a high number of taxa mentioned by the informants as medicinal, whereas in several other regions of Saudi Arabia folk medicine is still practiced among local communities but on a limited scale [1, 4, 7, 13, 21, 68] . For instance, in Al-Bahah region, with comparable climate and biodiversity to Jazan region, only 39 plant species were recorded by the informants for their medicinal benefits [4] . Moreover, TK loss has been reported in local communities and Bedouins living in the desert area in the central region of Saudi Arabia [13] . In general, TK erosion has been observed in the Middle East both among herbalists and the general population [69] . Still rural communities have more knowledge about the medicinal and therapeutic properties of plants and have contributed to the conservation and transmission of the TK.
Knowledge of Study Participants.
The study revealed that informants have rich TK about the distribution, harvesting, and uses of MPs. The present results show that the few women (7%) questioned has comparable knowledge to men on conventional medicine. The average MP reported by a female is 4.36 ± 0.76 and by male is 3.98 ± 1.17. The difference between the two genders was not significant. Moreover, the TK is mostly held by old males (41% of the reported plants). This is different from some societies in Africa, South America, and Asia where experts in MPs and their use are mostly women [70, 71] . In fact most of the medicinal healers (Hakim or Tib Arabi) in these tribal communities are old men. Ten men (among the 174 respondents) are known as healers of which seven are from the mountain villages and three from Tihama coastal plains settlements. These local expert healers account for a significant number of citations (155) Evidence-Based Complementary and Alternative Medicine 7 than educated participants (2.23 ± 0.38 reported for those which had a secondary school education). This may be due to the shifting to the use of allopathic medicine and urbanization as reported earlier for several other developing countries [65, 72, 73] . Less educated persons tend to be less acculturated and know more MPs, but educated persons tend to be more acculturated, know few MPs, and seek modern healthcare services. It appears that this TK is not easily passed from the old persons to the younger generation and it may be lost soon. Likewise, most of the informants were using wild plants without attempting to apply any conservation measures to prevent the extinction of species.
Vernacular and Scientific Plant Names.
Most of the vernacular names of plant were found to be derived from Arabic. As shown in Table 2 The people of Jazan were capable of naming and classifying the plants that they have been using for generations. For example, Om-laben and Lubbana are names used, respectively, for Euphorbia retusa and Euphorbia schimperiana. The people gave related local names to two species belonging not only to the same plant family (Euphorbiaceae) but also to the same genus (Euphorbia). The meaning in Arabic of both vernacular names is "plant with milk". Another example is the names of Alsomer and Assalam given to Acacia tortilis and Acacia ehrenbergiana, respectively. The scientific basis of the local nomenclatural systems can be noted from this example. For some other species, the Latin name was derived from the local name such as the case with Sayel, Al-orfot, and Adnah which are the local names of Acacia seyal, Acacia oerfota, and Adenium obesum, respectively. The last species is endemic to the south of Saudi Arabia and Yemen [8, 48] .
MPs Used and Taxonomic Identification.
Despite the presence of modern hospitals and well-trained medical staff especially in the largest towns, Jazan communities still use herbs as an alternative to allopathic medicine for dealing with routine maladies and chronic diseases. A total of 124 MP are commonly used for curative purposes (Table 2) . It is worth mentioning that during the survey some MPs were cited by local peoples to have certain medicinal uses but are not native to Saudi Arabia so they were not considered in the present study. The mentioned plants belong to 48 families of angiosperms and 103 genera and most of them are wild (91%); only a few are cultivated mainly in home gardens (8%). This confirmed the existence of great diversity of plants used for therapeutic purposes and preserved traditional culture, as reported previously [1, 68] . A recent literature survey showed that a total of 309 genera containing 471 species in 89 families are used in ethnomedicine in Saudi Arabia [68] . Moreover, our findings indicate that most of the participants depend on wild sources to get the MPs, since the practice of domestication and cultivation of MPs is not common. In fact, this would be a very difficult task on the mountain terraces whereas in Tihama coastal plains most of farmers grow high value cash crop as well as other subsistence crops instead of MPs. Some species which showed promising results for domestication in home gardens suffer from lack of proper agronomic techniques. Furthermore, there is a conviction shared between all informants that wild MPs have better medicinal values than those domesticated in home gardens which may explain the lack of interest in cultivating MPs. The above notes further argue for the need to conserve the natural flora in Saudi Arabia in order to realize the dual aims of protecting the species used by people as well the flora in general and avoid the loss of the TK.
The family, scientific name, endemism, vernacular name, preparation and administration methods, and use categories of the MP used in Jazan region are given in Table 2 . The table shows a substantial number of MP used for several routine maladies and chronic diseases related to skin and GIT disorders, urogenital diseases, liver and spleen disorders, SM problems, general health conditions (GHC), and scorpion stings and snake bites and somewhat fewer for respiratory tract and throat problems, ear, nose, eyes, and mouth (ENEM) diseases, diabetes, cardiovascular diseases, and nervous system problems. The families with greater worth because of the number of species are Asteraceae (13 plants), Fabaceae and Apocynaceae (9 plants each), Lamiaceae and Euphorbiaceae (7 plants each), Zygophyllaceae (6), Amaranthaceae (5), Acanthaceae (4), Apiaceae, Capparidaceae, Cleomaceae, Solanaceae (4 plants each), and Moraceae and Polygonaceae (3 plants each), while the remaining 34 families had one species each (Figure 2 ). In agreement with this, a recent literature survey on MPs of Saudi Arabia showed the most mentioned MP families were Asteraceae, Fabaceae, Lamiaceae, Euphorbiaceae, Solanaceae, Apiaceae, Brassicaceae, Chenopodiaceae, Poaceae, Amaranthaceae, Boraginaceae, Apocynaceae, Convolvoulaceae, Asclepiadaceae, Capparaceae, Polygonaceae, and Zygophyllaceae [68] . However, it was reported that the families of medicinal value in the southwestern Saudi Arabia are Fabaceae, Lamiaceae, Asteraceae, and Euphorbiaceae [1, 4] . The dominance of the utilization of MP species belonging to Asteraceae and Fabaceae families in our study was reported for several communities in other countries especially in the neighbouring countries such as Ethiopia [65, 71] . This may be due to their wide distribution and their traditional uses known by these local communities too. Asteraceae is one of the main families of the desert flora and the second most important plant family of therapeutic value in the Mediterranean region [74] . All these families as well as other families cited in the present study are described in Saudi Arabia flora [50, 52] . The therapeutic virtues of some plant species belonging to these families were also reported while their bioactive compounds and mode of action have not yet been defined accurately and Evidence-Based Complementary and Alternative Medicine 9 need further studies [10] . Still, most of these species are not traded in local markets in Saudi Arabia.
The majority of MP recorded in Jazan are shrubs (56 plants representing 45% of the total), perennial herbs (26 plants or 21%), annual herbs (24 plants or 19%), and trees (18 plants or 15%) (Figure 3 ). This may be explained by the fact that shrubs are the most plant form in the study area. The regular use of herbs (40%) by local people may be due to their availability and high effectiveness against ailments compared to other plant forms [75] . Still, the perennial life form (herbs, shrubs, and trees, 81%) is more visible among MP species than annuals. This could be explained by the fact that they are available throughout the year compared to the short-lived herbs which is contrasting their efficacy as MPs. Grazing by livestock and the aridity of the medium, both of which appear to increase over time, are also responsible for the dominance of perennials.
Preparation and Administration
Methods. Several preparation and application methods are used to treat a variety of ailments. Local inhabitants of Jazan province use diverse methods including decoction, juice, extract, cooked, liniment, powder, paste, infusion, poultice, and tea to prepare remedies (Figure 3 ). Paste and decoction were the two most frequently used methods of preparation (29% and 23% of applications, respectively), followed by infusion (16%), powder (8%), extract, poultice (7% each), juice (4% each), liniment, burned (3% each), cooked, and tea (1% each). Such diversity in preparation methods has also been described earlier in other countries [65, 76] . Furthermore, the majority of remedies were prepared from fresh wild plants, that is why it fairy easier and faster to make them into decoction or paste form. The infusion and decoction preparations are taken orally mainly for GIT and urogenital problems. In the case of skin diseases, eye infection, and hair problems, the remedies were applied topically or locally. Decoction is considered one of most important methods to prepare drugs in conventional medicine because it is easy to make by mixing with water, honey, milk, tea, or soup [77] . Decoction also encourages extraction of most of the active ingredients from the herb and reduces or removes the toxic effect of certain compounds. Almost all healing recipes were prepared from a single plant. Still, when the treatment was done by a traditional healer, often several plants were used in combination apparently to guarantee the secrecy of the recipe by masking the key MPs used. Some plant preparations were mixed with honey, water, tea or milk to improve the palatability of the remedy.
As far as route of administration is concerned, about 45% of drug preparations were taken orally (Figure 3) , followed by applied topically (38%), through vapour inhalation (5%), eaten raw (4%), as eye drops (2%) and chewed (2%), gargle or as toothbrush (2%). These findings were similar to earlier reports [65, 76] . Besides, some herbal drugs were used for washing and as nose drops or eardrops. For topical applications, people used either directly the paste, or the poultice or oils often to treat skin-related diseases, scorpion stings, snake bites, rheumatism, headache, eye infections, and hair disorders. Some preparations were mixed with other materials such as honey and milk to treat asthma, cough, and stomach ulcers. Lack of accuracy in dosages given by respondents for several therapies was repeatedly noted.
Plant Part Used.
Even though all plant parts were used to cure divers ailments ( Figure 3) ; still the participants, living in Jazan region and in its villages used mostly leaves (24%) in their traditional healing system, followed by fruit (18%), whole plant (16%), roots (9%), seeds (9%), stem (5%), bark (5%), flowers (3%), aerial parts, latex, oil, and gum (2% each), branches (1%), and resin (1%). Previous reports also showed that leaves are the most frequently used plant part in folk medicine systems of the residents of islands, Italy, PunjabPakistan, and Ethiopia [75, 78] . This is a noteworthy result since collecting leaves does not have harmful effects on the survival of the MPs, whereas collecting roots or whole plants may cause severe threat to local flora [79] . Besides, leaves are the site of photosynthesis and storage of several secondary metabolites responsible for the biological activities of the herb. Even though some MPs including C. procera, Datura stramonium, Euphorbia spp., Peganum harmala, A. obesum, and Solanum incanum are known to be poisonous, they are used to deal with several human and livestock disorders by the local communities. Plant species with effective bioactive compounds are often considered either toxic or curative depending on the ways they are prepared and administered [80] .
Ailments Treated by MPs.
All of the medicinal attributions gathered from the interviewees were categorized into 12 disease categories associated with different body functional systems based on the information provided (Table 3 ). This table also shows informant consensus factor (ICF) values and important plant species for each illness category. The ICF values specify the degree of knowledge shared about the use of MPs to deal with several diseases. A higher ICF values indicates that the MPs are effective in curing a given disease. Skin and hair problems had the highest ICF score (0.42).
GIT disorders had the second highest ICF, while the fourth level of ICF values (0.27) was for cardiovascular diseases category. Scorpion stings and snake bites were ranked as the fifth ailment with ICF value of 0.25 while SM disorders received an ICF value of 0.24. The lower ranked diseases for MP use were protozoa (malaria and leishmaniosis), diabetes, respiratory and throat diseases, nervous disorders, ENEM diseases, and GHC with ICF value of 0.22, 0.20, 0.15, 0.11, 0.08, and 0.02, respectively. These low ICF value recorded in the present study could be ascribed to the recent trends in evolution of the society [81] . Besides, the very low ICF values for respiratory and throat diseases, nervous disorders, ENEM diseases, and GHC could be explained by the fact that these diseases were not important health problems at that time. Still, these types of diseases, mainly the nervous disorders and GHC (sun burns, allergies related to appetizers, analgesic, body energizers, tranquillisers, laxatives, etc.), are commonly referred to healers and generally treated with polyherbal medicines; thus, a range of MPs are reported. Furthermore, our findings suggest that skin-related problems and GIT disorders are prevalent in Jazan region [4] . In general, the use of MPs for the treatment of chronic, inflammatory, and infectious diseases is very common in communities dominated by farm laborers or nonskilled workers [68] . In fact, cutaneous leishmaniosis still constitutes till now one of the main skin diseases found in the study area [55] . Also, the visceral leishmaniosis type is restricted to southwest regions of the Kingdom including the study area. According to recent estimates, Saudi Arabia ranks the second highest country in the Middle East and North Africa for leishmaniosis infections, with more than 4,000 reported cases [55] . Despite the availability of modern public health facilities, several plant species are still widely used by local communities as antileishmanial agents including O. europaea ssp. cuspidata, Myrtus communis, Achillea biebersteinii, and Dodonaea viscosa. The in vitro antileishmanial activity of these MPs has been proven [55] . Other rare and endangered species such as Commiphora gileadensis and Dorstenia foetida were reported to have good antileishmanial activity; these species need to be protected against overexploitation.
Evidence-Based Complementary and Alternative Medicine
Malaria has been also recognized as a main health issue in some provinces of Saudi Arabia where about 1.4 million inhabitants are considered at risk especially after heavy rains [55] . With the emergence of drug-resistant malaria-causing strains, drug research efforts should be extended to several MP species with good antimalarial activities as those adopted by the local communities of Jazan. Twenty-two MPs were reported to be used against malaria. These species belong to 17 botanical families of which Asteraceae was the most cited followed by Apocynaceae and Euphorbiaceae with two species each ( Table 2) . Acalypha fruticosa, Anisotes trisulcus, Plantago major, and S. incanum are commonly used by traditional healers in Jazan region to treat malaria. Previous reports show that A. fruticosa possesses significant antimalarial potential in vitro [82] which explains their use in traditional medicine. The active constituents of the plant extract were cytotoxic for Plasmodium falciparum trophozoites, thereby inhibiting their development to the schizont stage [82] . A. trisulcus is used in folk medicine in the Arabian Peninsula as a treatment for all hepatic conditions including hepatitis, jaundice, gallstone, and other hepatic problems [8, 83, 84] . It is also used as an antidiabetic, bronchodilator, hypotensive, and local anesthetic [48] . It is further used locally in several pharmaceutical forms to limit tobacco consumption and to suppress appetite [84] . The methanolic, n-hexane, and chloroform extracts of A. trisulcus dried aerial parts showed mild antimalarial activity against the tested P. falciparum (D6 clone) relative to chloroquine [83] . A literature survey revealed that the aerial parts of A. trisulcus are rich in alkaloids such as anisotine, peganine, vasicinone, 5-methoxypeganine, and trisulcusine that are responsible for the biological activity of the plant [48, 83] . S. incanum is also an important MP in Jazan region to treat malaria, leishmaniosis, and several skin infections. Similar medicinal uses were reported in Africa [85] . Other uses include relieve of menstruation, pains, liver problems, and pain caused by onchocerciasis, pleurisy, pneumonia, and rheumatism. Phytochemical screening indicates that S. incanum holds several constituents with important medicinal values such as steroidal alkaloids, glycoalkaloids, antioxidants, saponins, and carcinogenic constituents [85] . The plant extract possesses antinociceptive, antipyretic, antispasmolytic, orexic, anorexic, hypoglycaemic, antimicrobial, antischistosoma, antifungal, and anticancer activities. Hence, this plant is expected to be a key source of new active compounds against several maladies distressing people worldwide [85] . Still some species are not well studied for this purpose such as C. procera, Caralluma acutangula, Aerva javanica, Artemisia abyssinica, Conyza incana, Cleome viscosa, Jatropha glauca, D. viscosa, Foeniculum vulgare, A. vera, and Sansevieria ehrenbergii. Hence Saudi Arabia is well positioned to significantly contribute to the efforts to find new remedies for tropical diseases.
In Saudi Arabia, rheumatism, diabetes, colds, coughs, bronchi, allergies, asthma, cough, and flu are common health problems. However, most people tend to use the traditional healing system to deal with such illnesses; especially in rural areas and among the elderly [68] [4, 86] . However, the antidiabetic effect of Rumex nervosus reported in the present study was not reported elsewhere.
Scorpion stings and snake bites are a severe medical and socioeconomic concern in many countries in the tropical and subtropical regions including Saudi Arabia [52, 56] . They constitute an occupational danger for rural populations. Therefore, MPs showing antivenom properties were some of the most represented plants in the survey. Twenty-five plant species were recorded to be useful against scorpion stings; 14 species for snake bites and 5 species for both scorpion stings and snake bites ( Table 2 ). These species belong to 26 botanical families of which Apocynaceae and Amaranthaceae with 5 and 4 species, respectively were the most represented. Families represented with three species each were Fabaceae and Euphorbiaceae, whereas the families Cleomaceae, Zygophyllaceae, Sapindaceae, Apiaceae, Polygonaceae, and Burseraceae had 2 plants each. The remaining families were represented with only a single MP. In total, 92 MPs have been reviewed for their use for the treatment of scorpion stings in Saudi Arabia [56] . These species are distributed in 37 families among which Fabaceae and Apocynaceae have a maximum representation with 11 and 10 plants, respectively. The Amaranthaceae and Asteraceae families accounted for 8 and 6 plants, respectively, while the Euphorbiaceae, Poaceae, and Solanaceae families had 5 plants each [56] . The dominance of Apocynaceae, Fabaceae, and Euphorbiaceae as the families containing the most plant used against snakebites and scorpion stings was also demonstrated in an extensive review of the literature by Félix-Silva et al. [87] . Likewise, in a cross-cultural comparison of MPs used against snakebites, Molander et al. [88] identified some "hot" families including Apocynaceae, Lamiaceae, Rubiaceae, and Zingiberaceae [88] [4, 21, 56, 87] . Theses MPs contain various types of flavonoids, steroids, terpenoids, alkaloids, tannins, and coumarins that may account for their antivenom potentials [89] . Still the antivenom activity of a plant cannot be attributed to a single active ingredient; however the overall activity results from the synergistic effect of various constituents on various target structures such as enzymes and receptors [90] . The fact that some of the reported plants have similar uses elsewhere can be taken as indication of their pharmacological potential [91] . Still, in vivo preclinical assays or, even better, clinical assays are essential for giving even stronger evidences of the effectivity of the use of these MPs against snakebites and scorpion stings. On the other hand there is no report about the antivenom pharmacological activities of some MPs, either endemic or not, in Saudi Arabia including A. obesum, Acacia oerfota, Urtica pilulifera, C. acutangula, S. persica, Peristrophe paniculata, L. inermis, A. javanica, Sonchus oleraceus, Minuartia filifolia, Acalypha fruticosa, Acalypha indica, Plantago major, and Zygophyllum coccineum. These plants can be a target for in-depth ethnomedicinal studies. For instance, the endemic species A. obesum is considered a very important species in the Saudi folk medicine. The local communities use the plant to treat venereal diseases and skin diseases as well as to kill lice. The same traditional use was reported in Oman and Kenya [24, 25] . Most importantly the plant is used by the local communities of Jazan for their antisnake venom poison properties, which is not reported elsewhere. The phytochemical study showed that A. obesum contained different biologically active groups of chemical compounds [26, 92] .
Our results showed that leaves and the whole plant are the most used parts for the treatment of scorpion stings or snake bites victims ( Table 2 ). The use of the whole plant with a particularly complex mixture may favor the neutralization of a wide range of venom components [90] . Regarding the mode of use, the most frequent one is the topical application of the plant products directly on the place of the bite. This is interesting mainly in snake venoms that cause severe local tissue damage. On the other hand, the use of some plant species is made by internal and external routes at the same time, while for most of species the route of administration could be either internal or external. Regarding the mode of preparation, in general, paste (26 species) and decoction (18 species) were the most recorded forms of use. It is important to emphasize that these species, in addition to their use as antivenom agents, present a series of another popular uses mainly anti-inflammatory activity and against skin problems (30 species from the 44 species used for the treatment of scorpion stings or snake bites victims).
Diversity Use of MPs.
Our 174 participants cited 124 plant species for 12 different disease categories. Most of these plants ensure more than a one medicinal use which indicates that different plant organs have different uses. Forty-one species (Table 4) received more consideration by informants (cited by nine or more informants); therefore included for further discussion. The high versatility of MPs could specify the larger range of bioactive compounds enclosed by the different parts of the plant. The data showed that some plants have more varied therapeutic practices than others. Z. spina-christi and C. procera with the highest RI level (2.0) were found to have the highest range of therapeutic uses (used to deal with 18 different ailments). This was followed by D. stramonium (1.86), W. somnifera, and A. vera (RI=1.81 for each), which are used to deal with 17 and 16 diseases, respectively, and A. javanica (RI = 1.72) and C. colocynthis (RI = 1.64), which are used to deal with 13 diseases. The high RI value of these MPs could partly be a reflection of its abundance. The lowest RI value was shown for six species (RI=0.14) which are used against one ailment (Table 4 ). The former species cannot be considered as of lower pharmacological potential or importance, because these may be species of recent introduction in the culture of the communities under study but might have been confirmed by the habitual use in other social communities [93] . Some species with the highest RI will be considered further by highlighting the most important available literature on them.
Efficacy of the MPs.
In order to find promising plant species for chemical and pharmacological screening, the FL (%) values of 41 MPs (Table 5) , mentioned by more than nine informants, were used for the analysis of the efficacy of the MPs. Senna alexandrina (67%), Tribulus terrestris (64%), Pulicaria undulata (60%), L. pyrotechnica (55%), and R. nervosus (55%) with the highest FI values that evidenced their good medicinal potential to treat precise disease (Table 5) . For the GIT disorders the species S. alexandrina (67%) was the most regularly used with FL values of 67% followed by L. pyrotechnica (55%), R. nervosus (55%), and C. spinosa (50%). The species P. undulata, Tamarix aphylla, A. vera, C. decidua, and Z. spina-christi recorded 60, 50, 36, 33, and 29 FL% in treating skin-related diseases, respectively. A. vera is well-known species all over the world in treating skinrelated diseases; however the communities of Jazan use other plants as P. undulata and T. aphylla for such purpose, mostly because of their ease accessibility. A. vera is found on the hilly mountains and not easily accessible. S. incanum recorded 50 FL % followed by A. trisulcus (45%) in treating malaria. Rhanterium epapposum with 50% FL is the most efficient in treating diabetes in Jazan communities. According to Trotter and Logan [61] , plants which are used in some routine manner are more expected to be biologically active [61] . The species that gave the highest FL values are deliberated more encouraging candidate plants for in-depth pharmacological studies and merit more attention. This is the first baseline study on the TK of native Jazan communities about the usage of MP species for a specific disease.
Some MPs and Literature
Review. The present study revealed that informants have rich TK about distribution, harvesting, and uses of MPs. The TK of the local tribal communities were documented and compared with data obtained in previous studies. During the survey some MPs were cited by local peoples to have certain medicinal uses but are not native to Saudi Arabia so they were not considered in the present study. Some species with the highest RI and relative frequency citation (RFC) will be considered further by highlighting the most important available literature on them. In general, the chemical composition, mode of action, and toxicity of Saudi Arabian plants with medicinal properties have previously not been determined [13] .
RFC is useful indexes to elect promising MP species for further pharmacological research and approval in pharmaceutical progress. The RFC index verifies the frequency of citation of a MP used for several disorders. The RFC of the communis, and S. alexandrina (0.07 for each). The ranks of these MPs match to the fact that they were cited by maximum number of participants, so they ensure the highest frequency of citation ( Table 2 ). The traditional use of these species is not restricted to Jazan but most of them are well-known elsewhere for their effect. In adjacent regions with similar climate and biodiversity as Al-Baha, different species such as J. procera, Z. spina-christi, and Rumex nervosus were the most common [4] . However Commiphora myrrha was considered to be the most popular MPs used traditionally by most of the Saudi population, which is not the case in our study area [10, 68] . Z. spina-christi and C. procera had the highest RI levels, being cited for 18 different ailments. In Jazan region the fruits of Z. spina-christi are generally eaten fresh for nutritional purposes, and flowers are a source for honey. Besides, in Saudi folk medicine the plant has been used for the treatment of several contagious skin diseases, stomach ache, urinary troubles, diabetes, fever, headache, allergy, leishmaniosis, rabies, mouth problems, and anaemia. The plant extract are also used as antidandruff which is in agreement with previous reports [94] . The decoction of the stem bark and fresh fruits is used by the Bedouins as a body wash, to cure fresh wounds and is also used for treating dysentery, bronchitis, coughs, and tuberculosis [95] . The plant holds several compounds as flavonoids, alkaloids, triterpenoids, saponins, lipids, proteins, free sugar, and mucilage [96] . Cyclic peptide alkaloids, franaganine, mauritine C, and sativanine A have been isolated from the stem bark and fully characterized [97] . The presence of these compounds could in part explain the antifungal, antibacterial, antinociceptive, antioxidant, antidiabetic, antiplasmodia, antischistosomiasis, analgesic, and anticonvulsant activities of the plant [96, 98] .
The aqueous and ethanolic extracts of stem bark of Z. spinachristi have been previously studied, and an anticholinergic effect was observed, which may justify the traditional use of the plant as antispasmodic [99] . A cytotoxic effect was observed for the aerial part of the plant against cervical, breast, and colon cancers [100] .
C. procera is characterized by the milky sap which, despite causing blindness, has a strong uterotonic and cardiotonic activities [74] . This plant is used in Jazan as body energizer and to treat common diseases such as fever, headaches, toothache, asthma, and cough, as well as treat skeletomuscular (SM) problems, GIT disorders, skin infection, hair loss, and scorpion stings. Most importantly the plant is used for their ant-leishmaniosis and antimalarial proprieties which are not well-known use for this species. It was shown that the latex of the plant is used as analgesic, antiinflammatory, hepatoprotective, antidiarrhoeal, antidiabetic, antinociceptive, anthelmintic, anticonvulsant, antimicrobial, anticancer, antifertility, and antioxidant [101] . As well, W. somnifera is traditionally used in Jazan region mainly to expel intestinal worms and to cure several skin and urogenital diseases as well as for scorpion stings. Its proteins like W. somnifera glycoprotein and withania lectin like-protein was shown to possess antimicrobial and antisnake venom poison properties [102] . Furthermore, constituents like withanolide A, withanolide D, withaferin A, and withaniamides were shown to play an important role in its pharmacological properties [102] . D. stramonium is also one of the widely well-known MPs in the southwestern Saudi Arabia. The plant has both toxic and medicinal properties and has long been known as a plant hallucinogen all over the world [103] . Consumption of any part of the plant may result in a severe anticholinergic reaction that may lead to toxicity and occasionally causes diagnostic difficulties. Death may occur from heart failure after ingesting 125 seeds [103] . The people of Jazan use the plant for its anti-inflammatory property and to cure GIT disorders, epilepsy, and rabies, dental and skin infections, and scorpion stings as well as stimulate RT: respiratory and throat diseases; ENEM: ear, nose, eyes, and mouth diseases; GHC: general health conditions. the central nervous system. The phytochemical screening of D. stramonium indicated the existence of high amounts of saponins, tannins, steroids, alkaloids, flavonoids, phenols, and glycosides [103] . D. stramonium was investigated as a source for tropane alkaloids which contain a methylated nitrogen atom (N-CH 3 ) and include the anticholinergic drugs atropine, and scopolamine. It is, therefore, potentially useful as an alternative to atropine for dealing with the muscarinic symptoms of organophosphate toxicity and some of central anticholinergic effects. We recorded that the local communities of Jazan region used T. terrestris for kidney problems and several skin diseases. This is in agreement with previous experiments done on animal model [104] . Despite his toxicity effects [81] , the plant was shown to have an antihypertensive effect in Turkey [73] . The different plant organs enclose a range of chemical compounds which are therapeutically significant, such as flavonoids, flavonol glycosides, steroidal saponins, and alkaloids. T. terrestris was shown to have several biological activities mainly used as anti-inflammatory, diuretic, hepatoprotective, aphrodisiac, antidiabetic, hypolipidemic, cardiotonic, central nervous system, antispasmodic, anticancer, antibacterial, anthelmintic, and anticariogenic [104] .
A. javanica (RI = 1.72) and C. colocynthis (RI = 1.64) are used in Jazan region to treat 13 diseases which may reflect their abundance. For instance, A. javanica is a very abundant plant with several uses. It was introduced in different areas of Saudi Arabia to assist the revegetation of degraded range lands and for dune stabilization. Our results revealed that the densely woolly parts of the inflorescence were used by Jazan people in earlier times for stuffing saddle pads and cushions. Its roots are used also for cleaning teeth and cure toothache; while the seeds are used for relieving the headaches and rheumatism. The leaf paste is applied directly against snakebites, insect stings and bone problems as well as to cure scabies and skin diseases. Recently some reports showed that the methanolic extracts of A. javanica showed potential antibacterial activities [105] . Furthermore, our results revealed that decoction of roots, flowers, or leaves is used orally against malaria, renal calculus, and kidney troubles. In surrounding countries such as Bahrain and Yemen the flowers are used for the treatment of wounds and to stop bleeding, and juice extracted from roots is used to treat eye diseases [106] . As well in Djibouti, the plant is used to treat haemorrhage, bone problems, and kidney troubles [5] . Glycosides, tannins, saponins, alkaloids, unsaturated sterols, triterpenes, and flavonoids have been demonstrated to be present in this species. Aqueous extracts of the species exhibited dose-dependent smooth muscle relaxant effects and significant antispasmodic activity [107] . According to a recent study based on the analysis of LC-MS/MS and other biological activities A. javanica can be used as functional food ingredients and as well as for the pharmaceutical purposes in the treatment of many oxidation based diseases such as aging, neural disorders, and genetic mutations such as cancer [108] . It is also given to cancer patients and to the pregnant women during childbirth.
C. colocynthis is a promising MP with wide range of use in Jazan region. The plant is mainly used against insect bites, leishmaniosis, and skin infections. The fruit and seeds are used against rabies and several GIT problems. A paste of the leaf is applied externally for the inflammation of the breast, joints pain, urinary diseases, and rheumatism. Most importantly the plant is used to treat scorpion stings and snakes bites. Previous results showed that injected C. colocynthis extract before envenomation is able to protect animals against the toxicity of the venom [109] . The plant appeared to be a potential tool that can reduce pathophysiological effects induced after envenomation (inflammation and oxidative stress) [109] . For example, it reduced some inflammatory markers. Previous reports showed that the plant possessed antioxidant, antidiabetic, antimicrobial, anticancer, anti-inflammatory, analgesic, gastrointestinal, reproductive, protective, and many other pharmacological effects. C. colocynthis contained carbohydrate, protein, separated amino acid, tannins, saponins, phenolics, flavonoids, flavone glucosides, terpenoids, alkaloids, anthranol, steroids, cucurbitacins, saponarin, cardic glycoloids, trace elements, and many other chemical groups.
The results showed that few are the reports dealing with the phytochemical or pharmacological data of several MP species used by the local communities of Jazan in their folk medicine namely: M. filifolia, P. paniculata, Pulicaria schimperi, Picris cyanocarpa, Matthiola arabica, Osteospermum vaillantii, Chrozophora oblongifolia, C. acutangula, and J. glauca. Most of these species are used by the local communities to cure particular ailments not reported elsewhere. Consequently, the selection of these species for pharmacognostical studies is a promising task based on the claim of their traditional medicine uses. Furthermore, some endemic (Teucrium yemense, Plectranthus asirensis, A. trisulcus, and A. obesum), rare (mainly Dracaena ombet), and endangered (mainly Dorstenia foetida and Ceropegia variegata) species used in Saudi folk medicine have received little attention in relation to their phytochemical constituents and most importantly for their conservation actions.
Conclusions
The present study is the first documentation of ethnobotanical uses of 124 MPs by the local communities of Jazan region of Saudi Arabia. Despite the presence of modern medical facilities in this region, local tribal communities still consider folk medicine as an important alternative for curing certain health disorders. Many MPs, particularly those in the vicinity of villages and hamlets, are used in emergencies and for routine maladies. Younger people are less interested to know, share, and try conventional medicine practices and recipes. We found that paste, decoction, and infusion were the most frequently used types of drug formulations. Leaves and fruits are the most used parts. The study revealed that skin and hair problems and GIT disorders had the highest ICF scores and therefore are the most prevalent health concerns in the study area. A. javanica, W. somnifera, Z. spina-christi, C. procera, C. colocynthis, R. chalepensis, D. stramonium, A. vera, and T. terrestris received the highest RFC, meaning that they were frequently cited by the informants. Furthermore Z. spina-christi and C. procera which had the widest range of therapeutic uses (used in the treatment of 18 different diseases). They were followed by D. stramonium, W. somnifera, and A. vera. This reflects in a way their abundance, meaning that these relatively isolated communities tried to make use of what is available to them to provide for their healthcare needs. S. alexandrina, T. terrestris, P. undulata, L. pyrotechnica, and R. nervosus had the highest healing potential against specific diseases. These species should be considered for in-depth pharmacological screening in the future. The high versatility of some MPs suggests that may contain a large number of bioactive compounds. Therefore, these species as well as other endemic species should be considered in future phytochemical and pharmacological studies given their frequent use in traditional medicine.
Jazan province flora has good ethnobotanical potential. We are conscious that this study is by no means complete, but it constitutes a primer to the ethnobotany of this province, focusing on MPs. It is also the first field investigation of MPs to be carried out in Saudi Arabia with an ethnobotanical methodology. More studies are necessary to gather TK, including all kinds of useful plants, in other Saudi provinces. This should encourage better management, the cultivation (domestication), and trade of MPs in Saudi Arabia in order to create new employment opportunities for rural populations.
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